Infective endocarditis is an endovascular microbial infection of cardiovascular structures, localized on valves, large intrathoracic vessels, ventricular and atrial endocardium and prosthetic materials. IE may present as an acute, subacute and chronic disease. The incidence of IE ranges from one country to another within 3-10 episodes/ 100.000 persons per years. The classification of IE according to the localization of the infection is: leftsided native valve IE, left-sided prosthetic valve IE (PVE), right-sided IE and device-related IE. Echocardiography plays a key role in each of the steps of assessment of IE: the diagnosis, risk stratification and follow-up of patients with infective endocarditis. The major echocardiographic criteria for IE are discovering vegetations, abscess, new valvular regurgitation and prosthesis dehiscence. According to the recent ESC recommendation for diagnosis and assessment of patients with IE, in all patients with clinical suspicion of IE, transthoracic echocardiography (TTE) is the first step of assessment. If we speak about patients with prosthetic endocarditis, then transoesophageal echocardiography (TEE) is recommended in case of poor quality of TTE and in majority of patients with positive TTE. If TTE examination is negative with low suspicion of IE, further follow-up has to be stopped. If TTE is negative but there is a high suspicion of IE, TEE has to be repeated in 7-10 days. Anatomical features on IE echocardiography have specific characteristics: vegetation, destructive valve lesion (perforation, prolapse of the valve) and abscess formation (more frequent in Ao valve and in prosthetic valve), which can be complicated with pseudoaneurysm and fistulization). Other cardiac imaging modalities (multislice computed tomogramphy (CT), magnetic resonance, 18F-fluorodesoxyglucose PET-CT, and single photon emission computed tomography (SPECT) /CT sometimes can be used in discovering complications in IE. Conclusion: Echocardiography is useful in diagnosis of endocarditis, assessment of the severity of the disease, prediction of short-term and long-term prognosis,
Introduction
Infective endocarditis (IE) is an infective disease of the cardiovascular structures which can be localized on the valves, large intrathoracic vessels, ventricular and atrial endocardium and prosthetic materials implemented to the heart. It still represents life-threatening condition, a disease with high morbidity and mortality rate. The incidence is different in various regions, and it ranges from 3 to 10 episodes on 100000 cases per year. It occurs more often in male population, even double, but female population has worse prognosis and it is less often indicated for valvular surgery [1] .
Diagnosing IE still poses a challenge due to differentces in the occurrence of the diseases, because of the initial clinical manifestation or the type of microorganisms that might be responsible for its manifestation, whether the disease appears in previously healthy or damaged valve, presence of complications etc. Doctors of multiple specialties can be involved in diagnosing the disease. Echocardiography, which is a method included in all phases of the disease, i.e. setting primary diagnosis, risk stratification of the disease, discovery of possible reasons for complications and complications themselves, setting time for possible surgery and patients' follow-up after antibiotic therapy, as well as the postoperative period [2, 3] , play a special role in establishing the diagnosis [2, 3] . According to the last guidelines of the European cardiology, prevention, diagnosis and treatment of IE association, IE is classified as: IE of the left-sided native valvulae, left-sided prosthetic endocarditis (PE) which occurs in 1-6% of implanted prosthetics, right-sided IE (occurs in 5-10% of cases with IE) and IE in relation to implanted heart devices (in conditions of permanent electrostimulators or cardioverter defibrillators) presence. Patients with prosthetic IE can manifest a socalled early PE, which occurs up to one year after implantation, and late PE, which occurs one year after implantation. Both types are specific for diagnosis and treatment, occur with different characteristics and manifestations, and also differ in the type of microorganisms responsible for the development of the disease. In the last few years, several guidelines for prevention, diagnosis and treatment of patients with IE have appeared, and all of them clearly define the role of echocardiography. Echocardiography together with microbiological diagnosis has a very important role in Duke's criteria and can give parameters which are included in the major criteria for diagnosis of IE. It includes discovery of vegetation, abscess, discovery of regurgitant lesion and discovery of prosthesis dehiscence [2, 4] . Infective endocarditis can be the reason for occurrence of many different conditions such as prolonged febrile conditions and fevers, sepsis, new regurgitant murmur, cerebral embolism without known cause, heart failure, new conductive rhythm disorders, infective syndrome in patients with implanted prosthesis material, pacemakers or other heart aids.
Echocardiography as a method of Infective Endocarditis diagnosing
Echocardiography is a method which needs to be indicated in all clinical conditions suspected of IE. According to the European Guidelines for prevention, diagnosis and treatment of IE, as well as the recommenddations of the European Association of Echocardiography in IE, echocardiography should be done as soon as possible in all conditions suspected of IE, in order to confirm or reject IE as diagnosis [2, 4, 5] . Transthoracic echocardiography is a fast, noninvasive method which can give information for confirmation of IE diagnosis and can also assess the changes caused by the disease. According to the algorithms for the role of echocardiography in diagnosing and assessment of IE, published in the European Guidelines for prevention, diagnosis and treatment of IE and adapted by Habib et al. in 2010, transthoracic echocardiography (TTE) should be the first method to be done. Transoesophageal echocardiography (TEE), which gives subtler information for heart structures, should be done in cases of prosthesis endocarditis and intracardiac devices, in cases of bad quality of the transthoracic approach, as well as in most cases of positive transthoracic echocardiogram. The procedure should be done again in 7 to 10 days, to follow-up the changes. If TTE is negative and there is high doubt of IE existence, TEE should be redone. However, if there is a negative TTE with low suspicion of IE, the investigation should stop. TTE and/or TEE can help in implementing the therapy and monitoring the success of the therapy [2, 4] . .
Anatomical characteristics of the infective endocarditis
The anatomical characteristics [2, 4] that can be present in the IE, and which can be assessed echocardiogramphically are: 1. Vegetations-they can differ in size; most often they are located on the low-pressure side of the valve, which means towards the left ventricle of the mitral valve, or the left atria of the aortic valve ( Figure 1 ). Vegetations can be located in any place of the valvular and subvalvular mitral apparatus, all other valves (aortic, tricuspid, very rare pulmonal), as well as on the endocardium of the atrias and ventricles (Figure 2 ). Large and mobile vegetations are source of thromboembolism, as well as obstruction of prosthetic valves (Figure 3a) . According to literature, TTE sensitivity in the discovery of vegetations varies from 40-63%, and TEE sensitivity 90-100%. Besides assessment of the anatomic changes in IE, echocardiography is also useful in the assessment of the consequences of the disease, such as assessment of the size of the heart cavities and left ventricularl function, quantification of the valvular regurgitation or obstructtion, right ventricular function, development of pulmonary hypertension, presence of pericardial effusion, appearance of dehiscence of the prosthetic valve [6, 7] .
Limitations and specifics of the echocardiography in IE diagnosis
There are certain limitations concerning diagnosing patients with infective endocarditis. Negative TTE/TEE does not always exclude IE. TTE/TEE can be false negative in about 15% of patients, especially if it occurs on previously damaged valve or in case of prosthetic endocarditis [2] . In spite of the negative results, in cases of other suspicious parameters which indicate prosthetic endocarditis, it is necessary in some cases to redo TTE/TEE. Differentiating the anatomic characteristics such as differentiating thrombotic materials, calcium deposits, degenerative changes, valve prolapse, which are echocardiographically assessed, can sometimes be a diagnostic problem. Different echocardiographic modalities, especially three-dimensional echocardiography which gives better anatomical assessment, can help in detecting and differentiation some of the changes. Sometimes, especially in the discovery of complications, other cardiovascular imaging techniques such as magnetic resonance, multislice computerized tomography, 18f-fluorodesoxyglucose PET-CT and photon-emission computerized tomography (SPECT/CT) can help [4] .
Embolic occurrences in IE
Vegetations or parts of vegetations can be reason for development of embolic events, and depending on their origin, cerebral insult or pulmonary septic embolism may occur. Complications are not so rare and can happen in 20-50% of patients. Embolism can be completely asymptomatic in about 20% of patients. Embolism very often is the primary manifestation of the disease. Patients with vegetation of 10 mm and more have the increased risk of embolism, and the risk increases even more if the vegetation is larger than 15 mm. According to the Guidelines for treatment of IE patients as well as other published results, surgical removal of vegetations larger than 10 mm is suggested. Also, if there is an additional heart failure, abscess or prosthetic endocarditis, even more urgent surgical intervention is required. Transoesophageal echocardiography is a key method in localization and description of the characteristics of the vegetation. Urgent surgery is required not only if there are embolic complications, but also in the case of heart failure and uncontrolled infection [2-4; 6-9] .
Conclusion
Echocardiography plays a key role in the diagnosis of the infective endocarditis, not only in the primary diagnosis, but also in all phases of the disease. Primary echocardiography which is used to make risk-stratification of the illness and sets indication for further research, especially indication of transoesophageal and/or three-dimensional echocardiography is of great importance. The presence of anatomical characteristics such as vegetations, their size and mobility, the presence of abscesses and complications such as pseudoaneurysm and fistula, and assessment of valvular lesions will define the necessity and time of surgery. Echocardiography plays a role in monitoring the success of the antibiotic therapy, as well as in postoperative treatment followup. The remaining cardiovascular imaging techniques are not found in the offered diagnostic techniques for IE yet, but they can be used and can help in certain specific situations.
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